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J 

ffi£2 0-6 0°CcOi^g(r Lf-m, flfJlE^^^V^ffil^ 
v-y a^^'ai— ^S:a»LT3iy^>^i-5r 

[IS*3S2] T«y*tS^NH4 0H*gfc N 

S-Cfcot, tiJ:bT'NH4OH/H2O=0. 01- 
1. 0 X fiSJfCNa OH/H2 0= 0. 2 — 0. 5, 
iti:tt'KOH/H2O-0. 2-0. 5 XliMtb"? 
H2NCH2CH2NH2/H2O=0. 2 — 0. 5« 

[W*3S3] M^Cu, N i XliF eOSHRJ*, 

mm^o. 01-1. 0 p pixKow-fr-estfiacu, nm 
xi*f e <£>&«>r ^■^Sr'&A/r'Wta^ixfeit*^ 1 xii 

v^/i^>g£^- h y ^Axiir^^y y 
fcor, ^is/^^^sj^r/^ y *®iKi-o. 1 — 2. 
0 M%<^#j<&T-iifjET ~ ^ftmm&m Asxmm 

fooT, =-y s ?lf?WL1£T>\'*i yzkigfSdO. 1-2. 
$ ftfcW#JH 1 f£*W^ 3/ ^ > ^*"fe 0 

Kt'fcoT, ^y*f->lfmifiT/l'j3 y TkSffitCO. 1 — 
£ ft fc§S*S l IE«cO^ 3/ ^ > ^*isfeo 

HO. 1-2. 0fifl:%cofiJ^Tmj|Li^^^T-^^/u 
[0 0 0 1 ] 

$3 So 



(2) 1#H¥1 1 - 1 6 2 9 5 3 

2 

[0 0 0 2] 

>-y ^v^-^tiv-y = vma*^ 

fts 0 ia^, -r^>f ^^ftWK* s iP]±f stionr, £ 
l s 1 ^-^\zmbbxm\<^M&m&tfw&£ftx^ 

\%^m^n&m& l^t^x y te&^ffixfiT 

^>y 3 yr) x -y^ui5t*Ui^o Hi-sis' 
[0 0 0 3] ^ry^V^ICIi, Rxyf^^l^* 

y3i3/^>^<ot^-f4x35^*-ife^Sbti-So r<^^n^^- 

^s/^v^XS-Ci^ffi^^l-Wffl-rsr^twJ:!? 

¥tas, s«t fctc»ffffi<Anxbfc^y ^v^-^ 

30 ^f®^ 2 0 - 5 0 m migjb^l:ii ltV^ 0 g£ 

■^^^m. ->y ^^-^i-^LTii^^v 

^s'^^^ji^^^^iRt-ii, (HF) tffiK 

(HNO3) <DmM$:jk (H2O) §6v> lifts (CHsC 

ooh) xmm^tz3^m^x^>^^^>^m^t 
soli, Jifii^^v'^nr £ t)t£tk*ao*f*(-a<s 

^0 ISB B 0^[^^{i^iS^lifife#-ti:-f, 

ntt^ 0 — r/^y^^^v^ii, 

=r. y ^ V ^ ( I *3 1 1 5 N O X © X 0 #^ I'J Mfe O P»1J@^ 
^>-^(D^^^V^ffitCli, KOHW a OH^I^b 

ntP5 0 T^y^^^>-^T*±iG^s^#6n5o 
^5 ^ r iS t f -f s ^> r^fc 5 £ % £ 5> ft T ^ 5 o 

50 [0 0 0 4] 
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(3) ftm^l 1 - 1 6 2 9 5 3 

3 * 

iftwmmLXo t-tzi&M] La»Lfc#fe, m^y * [ooos] *fc, 7W5xs/fy^ i/y^c 

^^o/jr^ftft-cfeSspjtatf^a^^H, 8KK<£> = ;* [0 0 0 6] 

fXOOl *=» f 1 X O > 3> < x x x J <x> 

[0007] rcofcfe, (loo) ^--^Stta* «*«"efcot, rsptiga* 5 j 

^y^i'f y^tSi, ^ ^ o*JK*t*tff"CfeS*©fi «?Jci077^T^l/-v? (Roughness average: R 

^^«8fej**r% 2 o^co^tf^t/^^^v^^ [0 0 0 9] 

y^^Kt^:^i:fc5 0 20 teiMU^y ^>>>^ (««Wfk*tt»«) Lfc 

[ 0 0 0 8] ^M2tt±o/^T\ fffrixSo #*L<ti9y 

K^4^PLrS)IKSttfc3is/ i ^>'^»!&2 0 — 6 0 ^^DUTIB»i$tL^ 0 TA-# y*jgjft£ LTISNH4 

ffiffittSI, ;£^v#®?££fe#k ^tt#Bnffiti»JXiia 5 «tk-CNH4 0H/H2 0 = 0 . 01- 

^m^^^m^^^^^^^^^^^^^^ 30 1. 0, ItJ:bT'NaOH/H2O=0. 2-0. 5, 

7yt^^S©^ lMT'KOH/H2O=0. 2-0. 5 XI* MS it T* 

-'^aSl^ot, - (D^-^^Smfcte^ H2NCH2CH2NH2/H2O=0. 2-0. 5 

-iwftsttsftsn^o ua>u #sgK t~ Sr^r-rs 0 nh 4 oh (t>-=*=t*) *>stKi*2 0~ 

* ^^^-^sfsfsttay. Pttifffisttsj "4 o%<&*a*b«tR£*u WKmjR3*t-c^£2 9%» 

xi^tttta^^r-r^wWift^Sr^/^^r^ y s ^>n o h^ss i: A¥t 1 5 1 L^ e n a 

x^v^>?-tz>k, ^y s r>#m*x-&m&<o&m>'< oh wmk-r y v v ^Miiio-6o%ot 

ttffi<7>^**iS-^Lfc^^^V^-f ^/I'SrliaLfc #T-£5fc«>#£LA\, ICH2NCH2CH2NH2 

^ ^wvgffiteig— UL^^i^S^ $*-^<D #Cffi$ilTl^4 0%SJSCOH2NCH2CH 

y^S/^V^t-fc*fc«>, RJt»i£ [0 0 10] NH4OH/H2O, NaOH/HzO, K 

T'tf^ix, $^-^<T>-*9 OH/H20X(iH2NCH2CH2NH2/H20^^|gi:b 

^ii^^-^f^^-tfel): *ffi«ffi***5£*4-Sfc«?>-Cfe5„ w wtNH4 OH/ 

*U r^®ffi$j irfii^y 3y)xWN(0^ ^ 50 HrO^lfihb^o. OlM NaOH/H2 0X(4K 
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(4) 



11-16 2 9 5 3 



OH/H2 0<7>fi*it!6SO. 2*iS, H2NCH2CH2N 

H2/H2Oofi*tb^0. 2 ^js*cii x *$k<DTtv% y 

l\> ^/:NH4 0H/H2 0^iit^l. OfrMTLh 
tK XltNa OH/H2 0XliKOH/H2 0^a*lt^ 
0. 5£i@;t£/0\ St^liH2NCH2CH2NH2/H2 

9, £1— ^<OSffij&*5itft5o ff*H^W&liNH4 0 
H/H2O-0. 0 5-0. 5 (SflfJt) , NaOH/ 
H 2 O=0. 2 5-0. 3 5 (Sfttb) , KOH/H2O 
= 0. 25-0. 35 (fiiJfc) 3liiH2NCH2 CH2 
NH2/H2O=0. 2 5 — 0. 35 (fiftit) "CfcS 0 
T^^7 !J7KS*K(-as*Pi"S^JR*^ ttlj:, Cu, Ni 

ttfttct*, Cu(N03>2, CuS04, Ni(N03>2, 
FeCl2f»T^Wo r.tf>»£\ ^ly^-^^ffiii 
TA-;*/ ]) 7K*SiS36 s NH4 0H7KjSaS"CfcS A: #ictio. 

01 — 1. Oppm, KliO. 05 — 0. 2pp 

mOCu, N i XliF e (7)tl^ ty^A/tli^tl 
£ 0 *fcT/U^7 UTkSSS^N a OHTKSiftXIiKOH* 
}£?K-efc5£#l-rio. 2-0. 5ppm, KKIi 
0. 3 — 0. 4ppm^Cu, N i3l(iFe^l^t 

H2CH2NH2*iS*ST*feS^#(-^0. 2—0. 5p 
pm. jfr£L<li0. 3 — 0. 4ppm(7)Cu ) N i X 

[001 1 ] Tfls* y 7K«ffl(wSs*Di"S*®?S'ttSiJi: L * 



Vfrmm^O. 1~2. Olil #*L<li0. 2- 
l. 0li*%aaiDi-S>li:l-«t O^y^^ffi^HR* 

^u^k-j- h y r/i^/uy y # 

wis & *ri- s w«k 5^ ttTii^y^ 

*y ^tfvRSift^. #y ^m^ksim** 

as#<fc!9iB#\ ifc*bTB**"rsr i:^BII8(-*So 

20 (32 0-6 ortCttSF^n^o 2 Or^a-Cli^iy^V 
^5ifl[d 5 ffi«?-C5S< 6 0°C£>@*:6£^-^ 

®a*305«*i-'5 o r.co*aSEfi»*u< (13 0-5 or 

"Cife*. 1 ^^Bll^ 31 2 0 - 5 0 

[0 0 12] *$EW0>:t ^fy^ffit">!J 3>r>3iWN 



S i + 2H2 0+2 0H-—S i (OH)2(0')2+2H2 T 



(2) 



mi tn^-fJ; ^fc^^Lfcv-y ^vr)x-^ 

got, J$i&**lfc^ — 7^ * t c V^^^ 

£ c x > 7 f y ^tfjft^-C-l iife^ffi t L T K O HXI^ N a 



1M X<Djz£t£'<— ^/u*^^6o t.it=^y^ 

ft, ±i Lt/h$<C^-f >f ^^WiSnSo 
[0013] 

<3U60>J 1 -4 >fi:i!6*< jgta^S-l l Q cm 

U -tco&pfijffiiS:^ y ^^^U JSftffi^ffi* 5 (10 
0) £>7 y t: e y^^^— ^^||Lt ^s/^V^ttr. 
(D7 7t c y^'>x-^^KOH7K^tft#L/':t, ft 
iltftot NH4OH/H2O==0. 2 (S8Ht) <^ 
lfi^tt^iit^Cu(N03)2»Dl, 0. 02p 
pm, 0. 05ppm x 0. lppm, 0- 9 p p m<D 

&^y^Zs#m*4n<0^y^s?m^fr>> 3 0^0 
y^->-^fl:^3 0 jumlw/iS J: 9 zty^^^BB 
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7 

[0 0 14] <Hl£M5>*t£0iJi bffl-<D7 y^^f 
✓Mro^T, NH4OH/H2O=0. 1 (^IS 
it) OfflJ«*«-rSSiKiwCu S04'Sr8S*DL, 0. 0 
8 p pm^Cu^^&^t^^^ifcSrfflftU 

l^T, NH4OH/H2O=0. 5 (SSJt) <£>ffl/«**r 
i-SSiSlwN i (N03)2«:gMlDL, 0. 8ppm^N i 

ffil l irl^dfrofio 

<|lifcW7 >ll*£tf'J 1 7tV^^-H:o 
l^T, NH4OH/H2O=0. 8 (SftJt) <7)*&I*S:# 
-t-SjSMElwF e C 1 2*:aS*DL, 0. 5ppm£>Fe 2 + 

1 ^PJfl:lTo/: e 

[0 0 15] <Jt(R0U — 3 >HS61Wl 3> 
y^!)iw<o^t, NH4OH/H2O=0. 2 
Sfjfc) C0M^tt^»(-Cu(NO3)2^^PL, 
0. 0 0 9 ppm, 1. 2 p pm, 2. 0 p pm^Cu 

V^T, ^5^cONH4 0H/H2 0= 0. 2 (^fftlt) 

^^^^rtroTto ^5'fv^fi3 0//mi:<c5J: 

r >- ^ - r i^Tk r-n o fco 
[0 0 16] <|£JSffi8 >3£t£M l t\*\-<D7 y 
i)x-H:o^t, KOH/H2O=0. 3 5 (fifi 

jrb) offiric^^r-r^JSiaiwCu (N03)2*-ife*PL, o. 

2 5 p p m<DC u 2 + ^V^ir^^V-^iS^rfflS: 

Ogfejf^Rfllii^lifeWi £ Infill-fro fc 0 
<^W'|9>^6W l bffi-^v -7t c y^^xwM:o 
KOH/H2O=0. 3 5 (fiftJt) (OjaritSrW 
i-SJSffllCCu S04Sr8sADL, 0. 7ppm£)Cu 2 + 
^v^tr^^^^SU ^t£« l t IrHSI- 

l<b^(wtTof- 0 

<JtCE0y 5 >Hffitf'J l tin— <£>7 7tV^^x'^i:o 
H/H2O=0. 6 (Kilt) oM^tt^«ia 



(5) Hifl 1 - 1 6 2 9 5 3 

5 7;u* y ^y^^yztmtfu tmm\zrr^fro 

< itttW 6 > HK&tf'J 1 3/ t'V^^-'M^O 

^JR-Y^-Vbl^ffiiSttfflt^**^, HF/HNOs/ 
CH3COOH=3/5/3 (SSUt) ©J-y^V^iS 

3->?M&tfo3 0tfmi:45J:5i:^ 7#3 o*MH7 * 

[ooi7] <ni&m i o>mmmi tm-<r>y yt°> 

^^^wnCoPT, NH^OH/H2O=0. 1 (SW 

it) oftjs^^r-t-ssatwT^^^^^ 
K-*- h y 9 ^ & o • 8 **%60»]'&-c 

<IMfiWl 1 >HliSMl till— <757 
20 oi^t, KOH/H2O=0. 2 5 (fiftJt) 

£0. 3S*%(OW^T*as»Pi-Sr tl-<t ^ais/^^^ 
MIL, Htfi^Ji tlRHSl-^s/^-^^U^o 

<lt»W7 > 11*615*1 1 tm—?>7 y t e ^^ — ^M^o 
l^T, KOH/H2O=0. 2 5 (fifiit) co«aj*S:=fir 

-f&m&^T^^i-y $ \^^^/^>wti- b y 

1 . 2li%cofJ-&-c^Dt6r k\Z-& V^y?->^& 
[0018] <Hfe#Ji 2>3S«Mfli ^-^7yt'y 

i/^x-^llO^T, NH4OH/H2O=0. 2 5 
ISM:) ^M^tt^Sil^ U h y ^ f^7>^ 

o^T, KOH/H2O=0. 2 5 (SStt) «5»fiRSr 

40 =firi-s«ssi-7 ^ y^b y tv-tvri'^-VJ*? 

K*o. 5 ii%cof 1^ ^ : ti: J: D ^ y 

^v^Bft^^ft^t^ii^SS^'Ji tHflll-frofco 
<Jt»0il8 >3llifie»J 1 t y t'v^^^-^lco 

^TT, KOH/H2O=0. 3 (fiStt) 

2. 2fifi%c0fi]-^-e^JQ-f^r t 
50 [0 0 19] <^ffi^l 4 >3I1£«1 tP1-<0 7y t e >- 
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(6) 



M 1 - 1 6 2 9 5 3 



^ol— /MHOl^T, NH4OH/H2O=0. 4 2 (g 

<Hl£ffll 5>HjS£fiF"|l £l*l-tf>7 s> f /M:: 
OV^, KOH/H2O=0. 3 (fiSJfc) 0>*&J5SSr*T 

tS«l £H«i::fTofco 

<it&#]9 >3IJ£ffil 1 ^f^— y fc^y^-^izo 
l^T, KOH/H2O=0. 3 (fiftJt) ^M^-r 

m 1 tfw^ff o/c 0 

[0 0 2 0] <Jtt*Wffi>H*fiC»Jl'-9^JtlSECTl-6 

mCu, N i XttF e <Z)fiS:SJj£L*:, ^fcHSSOT 
1 — 1 5ttt;RWl-9©3:yf^^»(Z>#!>xWN|; 
OPT, ^^m— yN^rj^ip±0g(Oyo y f-yu— h\z*7 

(TTV: Total Thickness Variation) £ 



70 



20 



70 

S * o<£?g^tt*T*feS*ffifiS (S FQR : Site Foe 
al Quality Range) %mfeLtz 0 ^<Z)SS^lMS 

(a) TTV 

(b) SFQR 

£S FQR t L*: 0 

(c) SStSCu, NiXliFe^i 

^tt^A (Cu) ^rS^-T^o 
[0 0 2 1 ] 





X7f>J*8 




TTV 
(T S K) 
(Mm) 


SFQR 
(u- m) 




Slifcfc! 1 


NH4OH/H2O + 
Cu(N0 3 ) 2 


0.02 ppm 


1.0 


0. 3 


IX10 B £LT 


mmm 2 


0.05 ppm 


1.0 


0. 3 
0. 3 


IX10*RF 
1X10*DIT 
lxiO'&T 


mmm 3 


0. 1 ppm 


I. 0 




0. 9 ppm 


0.9 


0.4 


mmm s 


NH 4 0H/H 2 0 + 
CuS0 4 


0. 08 ppm 


0. 9 


0.4 


lxiO'aT 


mmme 


NH«OH/H.O f 
Nl (NO*), 


0. 8 ppm 


1.0 


0.33 


ixio'ai 


&mm7 


NH-OH/HzO + 

FeCU 


0. 5 ppm 


0.88 


0.42 


1X10 9 RT 


*«S«8 


KOH/H2O + 
Cu(N0 3 ) 2 


0. 25 ppm 


0.8 


0.4 


lXiO'RT 




K0R/H 3 0 + 
CuSG* 


0. 7 ppm 


0.9 


0.5 


mO^T 


ftttM 1 


NIhOH/KiO + 
Cu (N0 3 ) 2 


0. 009ppm 


1. 1 


0.5 


1X10 9 ^T 


tfctt«2 


1.2 ppm 


1.0 


0.3 
0.6 


5X10° 
3X10* 


2. 0 ppm 


1.4 




N T H4 0H/H 2 0 




1.5 


0.7 




Jttt«5 


K0H/fl 2 0 




2. 1 


0. 7 




*««6 


HF/HNOs/ 
CHiCOOH 




1.5 


0.4 
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(7) 



ftffiW-l 1 - 1 6 2 9 5 3 



11 



12 



[0 0 2 2 ] 



I* 2] 









TT V 
(? 8 S) 
( £t m) 


S FQR 

(u, m) 


nmw i o 


NH<0H/H 2 0 + 

7M*t7wa» 

*>RtMJW 


0.8 wtX 


1.1 


0.3 


mmm i i 


KOH/HiQ + 

7M*t7»l"X* 


0. 3 wtX 


1.2 


0.3 


J£«#J 7 


K0H/H*0 + 


1.2 wtX 


1.4 


0.5 


mmm i 2 


NH 4 OH/HaO + 


0.9 wtX 


0.9 


0. 4 


ftttfl 1 3 


KOH/H20 + 

5M>hWf*7> 


0.5 wt* 


1.1 


0.3 




KOH/HsO + 
5WWf*7> 


2.2 wtX 


1.9 


0.5 


mmm 1 4 


NH<0H/H 8 0 + 


1.7 wt* 


1.0 


0.4 


ftttM 1 5 


KOH/H.O + 


0. 9 wt% 


0. 9 


0.3 




KOH/HiO + 

^> 


3. 1 wl% 


1. 6 


0.7 



[0 0 2 3 ] X^^tf^v^iffflLZm^X^ 
cm 2 wm6:t.«fe^6o *l^P)^^)^ft 

v^ffi^^y^v^^aa^jR^ftii-r^T 1x10 30 

^tvi. O/immi/O. 5 /i mJ£JL~F<£>#£ Li^ffi* 
7^Lfc 0 rftl-»LTJfcSMMl tliTTVas 1 . 0*im 
£±0 9, Jt«W 2 -Cli»BAJR (Cu) ^5X1 
0 9 JR^/ c m* "Cfc 9 , Jttfcffl 3 - tbtt^d 6ttiTT 
V, SFQR&tflSB&JR (Cu) -T^rtCO^T^ 
0fll~*&E0lJ9 <fc *fc*2^ibWe?^* 
<t 5 HJSffl 1 O &l*IIJ£<M 1 1 litt«0iJ 7 ICJt-< 

[cmmmi 4Rv^mmmi 5iiitKW9i^jt-<TTTv ^ 

[0 0 2 4] 



(Di^&lz Vstzik, ro^s/^^^fti-i^y ^^^^^ 
[Hi] ^B^cDai^^^^xm^^^^^^^m^ 
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(8) 



&ffl¥- 1 1- 1 6 2 9 5 



[Hi] 



[12] 



=7 ? \L ^? 







6~7» 



5 v t*>y 

































7 n >- h^-^SlS 



(72)3293* ^ *DJ& 

is^as^ft pa is^pir instil 
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